Structure-function analysis of DNA polymerase-beta using monoclonal antibodies: identification of a putative nucleotide binding domain.
DNA polymerase-beta was purified from Novikoff hepatoma and used as an antigen in an in vitro immunization system to produce monoclonal antibodies. These reagents surprisingly showed cross-reactivity to a number of proteins, including several DNA polymerases. Nearly all of these proteins possess nucleotide binding sites, which suggested the potential value of using the monoclonals to elucidate structure-function relationships within polymerase-beta. Furthermore, these antibodies were able to partially neutralize (40-50%) polymerase-beta activity, and this effect could be blocked by dNTP1 but not by dNMP or rNTP. The limited neutralization phenomenon is at least partially explained by the weak binding affinity of these antibodies. Scatchard analysis of immunoprecipitation data predicted a Kd of 1.8 x 10(-8) M. Epitope mapping studies showed that the region of polymerase-beta recognized by one of the monoclonal antibodies is within residues 235-335, and sequence homology studies indicated that the epitope is probably located in the region of amino acids 283-320. At least a portion of this area, namely residues 301-308 and 311-315, appears to be part of a nucleotide binding domain which has sequence homology with a portion of the highly conserved ATP binding site in adenylate kinase.